ABSTRACT: This study was carried out at the Poultry Farm of Poultry Production Department, Faculty of Agriculture, Assiut University, through two successive generations to study the effect of selection for high body weight at eight weeks of age on body weight and body conformation measurements (shank length and keel length) in Dandarawi chicken. The study involved 2932 pedigreed chicks obtained by mating 96 sires with 935 dams through two successive generations. The chicks in each generation divided into two lines, line (S) selected for high body weight and line (C) is the control line. Chickens were weighed from 0 to 20 weeks of age, shank length from 4 to 20 weeks of age and keel length from 8 to 20 weeks of age was measured for the two lines over generations. The results showed that body weightsat zero,4, 8 and 20 weeks of agewere significantly different (P≤0.01) between the two generationsthat improved by the individual selection. Also, there were highly significant differences between linesin body weight from zero to 20 weeks of age (P≤0.01) and the selected line had higher body weight than the control line over generations.There were highly significant differences between sexesin body weight from 4 to 20 weeks of age (P≤0.01) which male body weights from 4 to 20 weeks of age were higher than that of females in the two lines over generations. Sexual dimorphism was gradually increased from 4 to 20 weeks of age.There were highly significant differences (P≤0.01) between generations, lines and sex in shank lengthand keel length at all agesin the present study. It found some significant interactions between the main effects considering the different studied traits which mean that the effect did not due to the main effects, but it may refer to other factors than the main effects. Also, there were insignificant interactions between the main effects which mean that the variations between the studied traits were due to the main effects. It concluded that by using selection at 8 weeks of ageled to improve body weight and body conformation in Dandarawi chicken.
INTRODUCTION
More problems, especially concerning nutrition, quality of meat and eggs, management, price and resistance to disease are encountered in Egypt when attempts were made to employ foreign strains in the field. At the Department of Poultry Production, Faculty of Agriculture, Assiut University, efforts had been directed towards improving the productivity of an old Egyptian strain named Dandarawi which originated in Upper.The Egyptian native breeds demonstrate better general disease resistance than imported breeds because they have evolved through natural selection for a long period in the prevailing environment and can survive under harsh nutritional and environmental conditions. Body weight is usually consideringa fair indicator for subsequent growth rate (Chambers, 1990 ). As reported before in different selection programs, there were significant differences between lines selected for high and low body weight at 8 weeks of age (Maloney et al. 1967; Marks, 1983; Liu et al. 1995; Abdellatif, 1999; EL-Dlebshany, 2004; Abd El-Karim and Ashour, 2014; Ashour et al. 2015and Abou El-Ghar and Abd El-Karim, 2016) . As for the effect of sex on body weight (Maloney et al. 1967; Jaap, 1971; Soltan and EL-Nadi, 1986 and Abdellatif, 1989) reported that the males body weight at 8 weeks of age was superior that of females with significant differences.The individual selection is effective for certain traits that exhibited high heritability estimates such as body weight (Rishell, 1997) .Many of body conformation measurements such as shank and keel lengths may be used as good indicators for skeletal size, where Chambers(1990) stated that there were genetic relationship between growth and skeletal dimensions.Normally the sexual dimorphism occurs in the majority of the domesticated avian species, especially in the chickens where the males were found to be heavier than females by about 10-20% as Merritt (1966) and Buvanendran (1969) . Abdellatif and EL-Hammady (1992) indicated the genetics of sexual dimorphism in Dandarawi chickens, where males body weight were heavier than females within the same age and at different ages.The direct response or the genetic gain in a selected trait could be determined by the difference between the mean of selected group and population means (Falconer, 1981) . The direct response due to selection for high body weight over generations was reported by Abdellatif (1999) and Abou El-Ghar and Abd El-Karim (2016) . The main objectives of the present study were to determine the direct effect due to selection for high body weight at eight weeks of age on body weight and body conformation measurementsover two generations at different ages in Dandarawi chicken.
MATERIALS AND METHODS The present study was carried out at the Poultry Research Farm, Poultry Production Department, Faculty of Agriculture, Assiut University, through two successive generations. This study was conducted during the period from 2016 up to 2018.
Experimental Birds:
The study included a total of 2932 pedigreed chicks of Dandarawi chickens obtained from the mating between 96 sires with 935 dams through two successive generations.The number of sires and dams and day old offspring chicks for each generation and lines are presented in Table  ( 1). The chicks in each generation were divided into two lines, line (S) selected for high body weight at 8 weeks of age and line (C) is the control linethat kept estimating the direct response due to selection for high body weight over generations as Abdellatif (1999) mentioned. In the first and second generation, chicks were selected according to body weight as equal as or more than the mean ofthe selected line at 8 weeks of age. Flock Management: All birds in the experiment over generations were kept and reared under similar environmental conditions. During the experimental period feeding with a commercial ration and water were supplied ad-libitum. At hatching time, all chicks were weighed and wing banded according to their pedigree. The results showed that there were highly significant differences (P≤0.01) between lines and sexes considering body weight at all ages of study except at hatch time. Differences between sexes were insignificant and the selected line had higher body weight than the control line over generations (Table 3) . These results are in full agreement with that reported by Jaap and Smith (1959) ; Maloney et al. (1967) ; Marks (1983) ; EL-Gendy ( (2014) and Ramadan et al. (2014) . It was noticed that males and females in the selected line were heavier than corresponding birds in the control one in all generations (Table 2) . Similar result was also found by ELGendy (1984) ; Abdellatif (1999) and Ashour et al. (2015) .Regardless of sex, generation x line interaction was highly significant (P≤0.01) at zero, 8, 12, 16 and 20 weeks of age where it noticed that the selected line had the highest weight over generation and in the same time the control linein the second generationhad the same weight of the selected line in the first generation at zero weeks of age, while at 8, 12, 16 and 20 weeks of age it found that over generationsthe selected line had the highest weight, but in the first generation the control line had the highest weight than in the second one, but at 4 weeks of age,it was insignificant (Table 3 ). The interaction generation x sex was significant(P≤0.01) considering body weight at zero and 4 weeks of age. It noticed that the body weight of males was higher than females over generations, but at zero weeks of age females had the same weight over generations, while at 4 weeks of age females in the second generation was higher than that at first generation, but at 8, 12, 16 and 20 weeks of age it was insignificant (Table 3) . Results presented in (Table 3) indicated that line x sex interaction was significant (P≤0.01 and P≤0.05) considering body weight at 4, 12 and 16 weeks of age. It noticed that body weight of males in the selected line had highest weight than that in the control line and females body in the selected line was higher than that in the control line, butat zero, 8 and 20 weeks of age it was insignificant.
There were highly significant (P≤0.01) interaction (generation x line x sex) taking into considerationbody weight at 8, 16 and 20 weeks, but at zero, 4 and 12 weeks of age it was insignificant. From the significant interactions between the main effects, it could be said that there were other factors affecting on the different variables than the main effects, buttheinsignificant interactions showed that the main effects affected directly on the studies traits.
2-Sexual dimorphism (%):
Means of body weight (g) for males, females, difference between males and females and their sexual dimorphism (%) for both control and selected line over generations at 4, 8, 12, 16 and 20 weeks of age are presented in (Table 4) . Differences between the two sexes (sexualdimorphism) were gradually increased from 4 to 20 weeks of age and the sexual dimorphism in selected line ranged from 16.1% to 38.83%, while in control line it ranged from 12.59% to 36.82% from 4 to 16 weeks of age. This resultagreed with that reported by Merritt (1966) ; Buvanendran (1969) and Abdellatif and EL-Hammady (1992) . 3-Genetic gain in body weight due to selection for body weight at 8-wks of age:
Results of genetic gain due to selection for body weight at 8 weeks of age are presented in (Table 5 (Table  7) .This result in harmony with Abdellatif (1999) ; Khalifa (2007) ; Abd El-Karim and Ashour (2014) and Abou El-Ghar and Abd El-Karim (2016). The selected line had longer shank length than the control line over generations (Table 6 ). Also, it was noticed that the selected line had superior shank length compared with control line at 4, 8, 12, 16 and 20 weeks of age and it increased gradually in linear manner (Figure 2) . These results are in full agreement with Abdellatif (1999) ; ElWardany (1999); Abd El-Ghany (2006); Khalifa (2007) ; Abd El-Karim and Ashour (2014) and Ramadan et al. (2014) . Regardless of sex, generation x line interaction was highly significant (P≤0.01) at 4, 12, 16 and 20 weeks of age. It noticed that the selected line and control line in the second generation showed longer shank than that corresponded in the first generation, but at 8weeks of age was insignificant (Table 7 ). There were significant interaction(P≤0.01) generation x sex considering shank length at 12 and 20weeks of age. It noticed that shank length of males and females in the second generation was longer than the corresponding in the first generation, respectively, but at 4, 8 and 16 weeks of age it were insignificant (Table 7) . Results presented in (Table 7) indicated that line x sex interaction was insignificant consideringshank length at 4 and 12 weeks of age, while at 8, 16 and 20 weeks of age it was highly significant.We noticed that the shank length of males and females in the selected line was longer than that corresponded in the control line, respectively. The interactions generation x line x sex were not significant when considering shank length at all ages of the study. This result agreed with Abdellatif (1999); Abd El-Karim and Ashour (2014) . From the significant interactions between the main effects, it could be said that there were other factors affecting on the different variables than the main effects, where theinsignificant interactions showed that the main effects affected directly on the studies traits.
5-Genetic gain inshank length due to selection for body weight:
The genetic gain due to selection in shank length is presented in (Table 8) . It was noticed inconsistent increments in shank length where it was 0.22, 0.32, 0.30, 0.31 and 0.21 (cm) in first generation, while in second generation it was 0.08, 0.31, 0.51, 0.52 and 0.54 (cm) at 4, 8, 12, 16 and 20 weeks of age, respectively. Fluctuations in genetic gains in shank length over generations due to the fact that the selected number of males and females in each generation were different. This result agreed with that reported by Abdellatif (1999) and Abou El-Ghar and Abd El-Karim(2016).
6-Keel length (KL):
Least square meansof keel length (cm) of males and females for both selected and control lines in the two generations at 8, 12, 16 and 20 weeks of age are presented in Table (9) . The results showed that there were highly significant differences between generations, lines and sexes (P≤0.01) at 4,8, 12, 16 and 20 weeks of age for keel length (Table 10) . Also, the selected line had longer keel length than the control line over generations and males keel length from 8 to 20 weeks of age were longer length than that of females in the two lines over generations ( Table 9 ). The selected line had superior longer keel length than the control line at 8, 12, 16 and 20 weeks of age and increased gradually in linear manner (Figure 3) .These results are in full agreement with El-Wardany (1999); Abd El-Ghany (2006); Abd El-Karim and Ashour (2014) ; Ramadan et al. (2014) and Abou El-Ghar and Abd El-Karim (2016). The interaction generation x line was highly significant (P≤0.01) at 16 and 20 weeks of age. It noticed that the selected line and control line in second generation showed longer keel than that corresponded in first generation, but at 8 and 12weeks of age it was insignificant (Table 10 ). There were significant interaction(P≤0.01) generation x sex considering keel length at 12, 16 and 20weeks of age. It noticed that keel length of males and females in the second generation was longer than the corresponding in first generation, respectively,but at 8 weeks of age it were insignificant (Table 10) . Results presented in Table 10 indicated that line x sex interaction was insignificant at 8 and 12weeks of age, while at 16 and 20 weeks of age it was highly significant (P≤0.01). Accordingly, the keel length of males and females in the selected line was longer than that of corresponding one in the control line, respectively. There were nosignificant interaction(generation x line x sex)at all ages of study (Table 10 ). This result agreed with Abd El-Karim and Ashour (2014) . The significant interactions between the main effects which mean that there were other factors affecting on the different variables than the main effects, where theinsignificant interactions showed that the main effects affected directly on the studies traits.
7-Genetic gain in keel length due to selection for body weight:
The genetic gain due to selection in keel length is presented in (Table 11) . It was noticed inconsistent increments in keel length where it was 0.27, 0.35, 0.40 and 0.31 (cm) in the first generation, while in the second generation it was 0.21, 0.40, 0.74 and 0.74 (cm) at 8, 12, 16 and 20 weeks of age, respectively. Fluctuations in genetic gains over generations may be due to the fact that the selected number of males and females in each generation were different. These results disagree with that reported by Abou El-Ghar and Abd El-Karim (2016) in the selected Inshas strain of chicken. In conclusion we can summarized our results that selection for body weight at 8 weeks of age led to improve directly the body weight and conformation (shank and keel length) at different ages. 
